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(57) ABSTRACT 

An integrated cellular and cordless communication system 
in which cellular calls are forwarded to a landline telephone 
number associated with a personal base station when a 
subscriber terminal is determined to be within a predefined 
vicinity of the personal base station is described herein. 
Once forwarded to the personal base station via external 
network elements, such calls may be answered using a 
cordless device operative to communicate with the personal 
base station. Alternately, the calls may be transferred to a 
voice messaging module within the personal base station. 
When the subscriber terminal is determined to have been 
removed from within the vicinity of the personal base 
station, a message from the personal base station to the 
external network elements results in modification of a call 
forwarding address such that subsequent calls intended for 
the subscriber terminal are in fact routed thereto. The 
personal base station may also be optionally implemented to 
enable the forwarding of calls intended for the personal base 
station to the subscriber terminal. A subscriber could indi- 
cate the desire for this type of call forwarding by way of, for 
example, a user interface of the personal base station. In 
response, the personal base station would issue a request to 
the external network elements to forward subsequent calls 
intended for the landline telephone number of the personal 
base station to the subscriber terminal. 

2 Claims, 9 Drawing Sheets 
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PERSONAL BASE STATION FOR automatically switch between a standard cellular telephone 

INTEGRATED CELLULAR AND CORDLESS radiotelephone mode of operation and an enhanced cordless 

COMMUNICATION SYSTEM mode when within range of picocells located at customer- 
selected locations. Unfortunately, implementation of such 

BACKGROUND OF THE INVENTION 5 "dual-mode" systems may often be impractical due to the 

relatively high cost of dual-mode handsets and the increased 

I. Field of the Invention system complexity arising from the addition of specialized 
The present invention relates generally to the field of ca ll routing equipment. 

communication networks, and particularly to systems and Another proposal to facilitate integration of wireless (e.g., 

methods for integrating portable cellular service with land- 10 cc i lu i ar or pes) and wireline communication networks 

line telephone service. involves utilization of a subscriber personal base station to 

II. Description of the Related Art originate a call to the wireless network when the subscrib- 
A wide variety of options are available for enhancing er's cellular/PCS device is within range of the of the 

home or office telephone systems. For example, constraints personal base station. Such a technique is described in, for 
on mobility arising from the limited length of telephone 15 example, PCT Application Number PCT/US96/19879, 
cords can be overcome through the purchase a cordless which was published Jul. 3, 1997 under International Pub- 
telephone. This enables an increase in roaming range, which lication Number WO 97/24004, the disclosure of which is 
can be extended to a virtually unlimited extent through the herein incorporated by this reference. Such proposals con- 
additional purchase of a cellular telephone. However, the template that the call originated by the personal base station 
relatively higher cost for cellular air time creates an incen- 20 results in the wireless network being instructed to route all 
tive to have a cordless telephone for home use and a cellular cellular/PCS calls to the subscriber's landline phone number 
telephone for use outside of the home. when the cellular/PCS device is detected as being within 

A cordless telephone system typically includes a portable range of the personal base station. Specifically, the call 

cordless handset and a cordless base station connected to a originated by the personal base station is directed to a new 

telephone company phone system by telephone landlines. 25 network element at a mobile switching center that answers 

The cordless base station has an assigned landline telephone *° e <*h\ collects the necessary information, emulates a 

number that allows the user to place and receive calls using visitors location register ("VLR") and originates a registra- 

the cordless portable handset within a limited range of the tiaa notification to a subscribers home location register 

cordless base station, such as in a home. " ("HLR"). When registered, the call will result in the HLR 

As mentioned above, wireless communication outside of 30 ^ ervin g the new network element or special VLR for 

the range of the cordless telephone system may also be re-routmg mformation on all subsequent calk made to the 

provided via a cellular telephone system. A cellular tele- SUb ^u i °t °T > l^^^T? 

phone system typically includes portable subscriber stations l ° lhe b y re-routing such subsequent calls to the 

r , .I,. • « ■ * -ii* * i subscriber s landline telephone number, 

and cellular base stations connected to the landline tele- „ F 

phone system by way of one or more cellular switching disadvantage of the foregoing proposal is the require- 

networks. Each cellular subscriber unit has an assigned ment that a user generally possess at least a personal base 

cellular telephone number that allows calls to be made and station, a landline telephone and a cellular telephone. If the 

received throughout the area covered by base stations oper- ™* r does no1 desire to » for example, continue to posses a 

ated'by the applicable service provider and its affiliated landline telephone upon acquiring a personal base station, 

providers tnen WDe n the user leaves the location which would other- 

It has been found that difficulties tend to arise when a user * ^ by . ,he . lan , dl j ne te ! eph ° ne , < e «- the us ? rt 

frequently relocates between the nominal domains of the home) such location ts left without telephone service, 

cordless and cellular telephone systems. For example, Accorfingly the user ts required to purchase all three of the 

incoming calls routed through the cellular system may be 45 de y ,ccs 01 iax ? x lbc 'ounces of haying 

missed when the user is at home, and incoming calls routed ^ phone serv.ee avadable at home or office 

to the user's landline telephone number may be missed when > ocat,ons - Moreover, the persona base stations currently 

.i. •- - .., a. „f ,1.-1. being considered for development in connection with the 

the user is outside ot the home. , ° . „ .... . , 

, .. . foregoing proposal generally utilize a wireless commumca- 

Efforts to address these difficulties have been directed to ^ ^ , 0 oblaio identificalion information concerning the 

the development of handsets capable of operating as stan- 50 subscri5er . s ce |i u i ar /pcs device when such device is deter- 

dard cellular radiotelephones and also as cordless (or mined , Q ^ within radjo of the nal base sution 

microcellular) telephones when within range of an assoa- ^ resu]ts in an appreciable increase in cost, since the 

ated cordless (or microcellular) base station For example, na , base slalion fc ^ to inc0 rporale a dedicated 

U.S. Pat. No. 5,438,649, entitled "METHOD FOR VALI- y ndio transce iver simply for detecting and/or obtaining infor- 

DATING A COMMUNICATION LINK", issued Jan. 30, 55 madon ^ the ^^'5 cellular/PCS device. 

1996, describes a cordless communication system incorpo- . . . , . , . . . 

rating a portable cellular cordless ("PCC") radiotelephone. . ™>". *™ CXIS * a for a s Jf m , ca P ab , le f further 

The PCC has the ability to communicate with a conventional ™P™™& wueless and landhne telephone ser- 

cellular radiotelephone system, wiU, a microcellular base vice » » cost c ?^ Uve manacr : 300 ^ hich P»fe«My e'™- 

station, or a cordless base sution. The cordless communi- 60 ^ the need ^r acquisition of a separate landhne 

cation system uses authorization and call routing equipment te ' e P bone ' t*™** 1 base slatl0n ' 400 CeUular/PCS telc - 

to provide call routing information to a telephone switching P one " 

system disposed to automatically route calls between the SUMMARY OF THE INVENTION 
cellular, microcellular, and cordless systems. In addition, 

U.S. Pal. No. 5,594,782, entitled "MULTIPLE MODE PER- 65 The present invention is directed to an integrated cellular 

SONAL WIRELESS COMMUNICATION SYSTEM", and cordless communication system in which cellular calls 

issued Jan. 14, 1997, describes a system in which handsets are forwarded to a landline telephone number associated 
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^with a personal base station when a^subscriber terminal is-^^ a basestaiion 12 and a mobile switching cenier^MSC^) 14. 
[Jaeteflmin edrf^ is opera^_by_a^subscriber 



having, for example, a home locarionf 




~calls may be transferred to a voicelhessaging module within 
the personal base station. When the subscriber terminal is 
determined to have been removed from within the vicinity of 
the personal base station, a message from the personal base 
station to the external network results in the call forwarding 
address being modified such that subsequent calls intended 
for the subscriber terminal are in fact routed thereto. The 
personal base station may also be optionally implemented to 
enable the forwarding of calls intended for the personal base 
station to the subscriber terminal. A user could indicate the 
desire to initiate this type of call forwarding by way of, for 
example, a user interface of the personal base station. In 
response, the personal base station would inform the exter- 
nal network of the desire to initiate call forwarding, which 
would result in the forwarding to the subscriber terminal of 
subsequent landline calls intended for the personal base 
station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the features, objects, and 
advantages of the present invention, reference should be 
made to the following detailed description taken in conjunc- 
tion with the following drawings, in which: 

FIG. 1 shows an integrated cellular and cordless commu- 
nication system incorporating the personal base station of 
the present invention. *"! 

FIG. 2 is a block diagram of the personal base station, and 
depicts with particularity the elements included within a 
transceiver module therein. 

FIG. 3 provides a detailed representation of a framer 
circuit included within the personal base station of the 
present invention. 

FIG. 4 is a block diagram of a cordless station disposed 
to communicate with the personal base station. 

FIG. 5 provides a block diagram representation of authen- 
tication and call routing equipment ("ACRE") disposed to 
perform authentication and call routing operations. 

FIG. 6 is a flow chart depicting an exemplary process for 
registration of a subscriber terminal as being within a 
predetermined vicinity of the personal base station. 

FIG. 7 is a flow chart depicting the call termination 
process occurring when a subscriber terminal is within, a 
predefined vicinity of the personal base station and a call is 
placed to the subscriber terminal. 

FIG. 8 provides a flow chart illustrating the process by 
which the personal base station is de -registered from the 
mobile cellular network following removal of the subscriber 
terminal from the vicinity of the personal base station. , 

FIG. 9 shows an integrated cellular and cordless commu- 
nication system incorporating a personal base station of the 
present invention in which a wireless communication link is 
utilized to initiate call forwarding in accordance with the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1, a conventional (except as otherwise 
described herein) cellular radiotelephone 10, or "subscriber 
terminal 10", is served by a mobile cellular network having 



10 



authorization and call routing pg^'mcai^^^^^-i^ 
linked to the MSC ^ 14j5fjhe mobile^ cxllular network . The? 
PSTN inciuSes^na onlces^^tlhownj capable of providing 



^p er so nal bas e station 18 and another telepfione^^witb 
relm^pISuW^ 



OTS)7 

Ljncrudes-a- 



eless. 



15 



beloWf ^^P^ r ^ ^ ^ ^^lB^ ] ^^vj i ^^BaO. UiT 
imcrfa^ffn^ \ 
ti ve^^cW*^ cordless station 34 J 

When cordless'staSon34 is not in use, it may be placed "in 
docking bay 39 of the personal base station 18. As is 
described hereinafter, the personal base station 18 is dis- 
posed to cooperate-with-netwi)^ and 
/the mobile celljt ilar netwo rks to enable the selective forward- jfr 
ing ofj;alls^m^ 4<Mhe & 

In order for me co'rdle^~slatibn"34 to communicate with 
the personal base station 18 it must generally be authorized 
to use a particular channel. Authorization is required since 
25 the licensee is of the applicable spectrum is required by the 
FCC to maintain control of its transmitters. The personal 
base station 18 may be programmed in a conventional 
manner to update its authorization periodically. To do this 
the personal base station_18-initiates>a^standard_telephone 
30 call to the ACRE 22. The ACRE 22 responds^tiraTcwnfet-^ 
messagerantaini^ 
'm .me-au l ben tiCTfiCT^ 
;re§j§£fi2sj^rtn 

aT ^^^ ^^firsTautrTenticatibn result^calculated 
35 {u*sing^th^n^t*rlr^m numberfand'a second randonTnT 

abef; The 'ACRE 22 responds-with-an-authorization^an^ 
authentication message, which contains a second authenti- 
cation result calculated using the second random number, 
and information describing over which channels the per- 
sonal base station 18 can communicate with the cordless 
station 34. A detailed description of the authentication 
process effectuated through the ACRE 22 is set forth in U.S. 
Pat. No. 5,488,469, entitled "METHOD FOR VALIDAT- 
ING A COMMUNICATION LINK", issued Jan. 30, 1996, 
the disclosure of which is herein incorporated by this 
reference. 

When the subscriber terminal 10 is detected to be within 
a predefined range or the personal base station 18, or placed 
.in direct contact with the docking bay 35, the personal base 
50 Jtation 18 provides a registration message to the ACRE 22. 
•The registration message includes the mobile identification 
-•number ("M1N") of the subscriber terminal 10, and requests 
'the ACRE 22 to configure the mobile wireless network to 
/route all cellular calls intended for the subscriber terminal 10 
55 to the landline phone number associated with the personal 
r?5fase station 18. The ACRE 22 then effectively emulates a 
^visitors location register ("VLR"), and originates a registra- 
f iibn notification to a home location register ("HLR") 38 of 
. the personal base station 18. When calls are subsequently 
60 *made to the cellular number of the subscriber terminal 10, 
- The HLR 38 will query the ACRE 22 for call re-routing 
' •information. In a preferred implementation of the present 
invention, this re-routing information will specify that calls 
* intended for the subscriber terminal 10 be routed to the 
05 "telephone number assigned to the personal base station 18. 
•The ACRE 22 will respond to the HLR 38 by providing 
re-routing information such that subsequent calls to the 
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subscriber terminal 10 are re-routed to the telephone number 
of the personal base station 18. These re-routed calls may be 
answered upon removal of the cordless station 34 from the 
docking bay 39 or transferred to a voice messaging module 
(not shown) within the personal base station 18. 

The personal base station 18 also provides a message (via 
a telephone call) to the ACRE 22 to de-activate the call 
forwarding described above when the subscriber terminal 10 
is moved outside of the predefined vicinity of, or out of 
direct contact with, the personal base station 18. Also 
included in the personal base station 18 is a visual display 40 
to indicate that call-forwarding is, or is not, re-directing calls 
from the subscriber terminal 10 to the personal base station 
18, or vice-versa (described below). 

The personal base station 18 may optionally be imple- 
mented to originate a standard telephone call to the external 
wireless network when it is desired to forward calls intended 
for the personal base station 18 to the subscriber terminal 10. 
In a preferred implementation a subscriber would indicate 
this intention to the personal base station 18 via a user 
interface 42, at which point the personal base station 18 
would inform the external wireless network (via the PSTN) 
of the desire to initiate call forwarding. Alternately, the 
external wireless network would only be requested to initiate 
such call forwarding when the subscriber terminal was not 
detected to be within a predefined vicinity of the personal 
base station 18, or docked within docking bay 35. The call 
originated by the personal base station 18 would request that 
the external wireless network ensure that all landline calls 
intended for the personal base station 18 are routed to the 
subscriber terminal 10 via the external wireless network. 

The personal base station 18 may include either a con- 
ventional infra-red proximity detection device 33 (FIG. 2), 
or a device responsive to physical contact with the docking 
bay 35, to detect that the subscriber terminal 10 is within a 
predefined vicinity of, or docked in, the personal base station 
18. Information concerning the subscriber terminal 10 (e.g., 
mobile identification number "MIN"), may be directly trans- 
ferred to the personal base station 18 from the subscriber 
terminal when the subscriber terminal 10 is placed within 
docking bay 35. In this implementation the pertinent iden- 
tification information may be transferred through a dedi- 
cated port in the subscriber terminal 10 which becomes 
coupled to a reciprocal port (not shown) in the docking bay 
35 upon insertion of the subscriber terminal 10 in the 
-docking bay 35. Alternately, the identification information 
pertinent to the subscriber terminal 10 could initially be 
entered into and stored within the personal station 18 via the 
user interface 42. The personal base station 18 could be 
configured or programmed such that one or more keys, 
buttons or icons of user interface 42 would become repre- 
sentative of a particular subscriber terminal 10. Upon plac- 
ing the subscriber terminal 10 into the docking bay 35, the 
associated user would depress such one or more keys, 
buttons or icons and the associated identification informa- 
tion applicable to subscriber terminal 10 would be retrieved 
.from within personal base station 18 and forwarded to 
7?CRE 22 in the subsequent registration call. 

FIG. 2 is a block diagram of the personal base station 18, 
which depicts with particularity the elements included 
within a transceiver module 50. The transceiver module 50 
is substantially similar to a corresponding transceiver within 
the cordless station 34, and particular realizations of both are 
described in U.S. Pat. No. 5,434,905, entitled "DIGITAL 
CORDLESS TELEPHONE SET OPERATED UNDER 
BURST SYNCHRONIZATION", issued Jul. 18, 1995, 
assigned to Uniden Corporation, the disclosure of which is 
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herein incorporated by this reference. In FIG. 2, the analog 
voice signal from a telephone network line 51 provided 
through an interface 52 is changed to a digital voice signal 
by the voice CODEC 53. Certain preamble data, status data 

5 and check bits are then added serially to the digital voice 
signal by a framer circuit 54, which may be implemented 
using a multiplexor/demultiplexor. The framer circuit 54, 
under the direction of a controller 55, also adds a '"unique 
word" to the digital voice signal including both frequency 

to channel information bits and fixed pattern bits (both 
described below). 

The frequency channel information bits of the unique 
word provided to the framer circuit 54 are indicative of the 
frequency used to communicate between the cordless station 

*5 34 and the personal base station 18, and the pattern of these 
bits is different for each frequency channel. On the other 
hand, the pattern of the fixed pattern bits is the same for all 
frequency channels. The frequency channel information bits 
in each frequency channel are determined by the frequency 

20 channel information stored for each channel in memory 56. 
When the personal base station 18 initiates communica- 
tion with the cordless station 34, the controller 55 reads, 
from the memory 56, the frequency channel information 
corresponding to the frequency channel to be used in such 

25 communication. The controller 55 then sends such informa- 
tion to the framer circuit 54. The framer circuit 54 sets the 
value of the unique word based on the frequency channel 
information sent from the controller 16, and outputs base- 
band transmission data to a modulator 57. 

Since communication between the personal base station 
18 and the cordless station 34 is nominally time division 
duplex ("TDD"), the baseband transmission data generated 
by the framer circuit 54 occupies one-half of the TDD burst 

35 frame cycle with the other-half of the burst frame cycle 
being used for reception. The baseband transmission data is 
modulated by the modulator 57, heterodyned up to the RF 
frequency with the local oscillator signal from the local 
oscillator 58 by a mixer 60, and then amplified by a radio 

^ frequency (RF) power amplifier 62. Finally, the RF signal 
goes through the antenna switch 64 and is transmitted from 
the antenna 30. The antenna switch 64 is interchangeably 
switched between transmitting and receiving modes in 
response to a TX/RX control signal 68, which is generated 

45 by the framer circuit 54 based upon frame synchronization. 
During the receive half cycle of each TDD burst frame, 
the signal received by the antenna 30 goes through the 
antenna switch 64 and is amplified by the front-end amplifier 
70. The amplified received signal is then mixed with a local 

50 oscillator signal from the local oscillator 58 in a mixer 72 to 
produce an intermediate frequency (IF) signal. The IF signal 
is filtered by an IF filter 74 and amplified by an IF amplifier 
76. The amplified IF signal is provided to a demodulator 78 
which demodulates the IF signal so as to recover the 

55 baseband receive data. The recovered baseband data is then 
provided by the demodulator 78 to the framer circuit 54 and 
to the clock recovery circuit 80. 

The framer circuit 54 detects the unique word from the 
baseband receive data, and compares the frequency infor- 

60 "mation included therein to the frequency actually being 
received. If the framer circuit 54 determines that the correct 
frequency has been received, then the clock recovery circuit 
80 is utilized to establish frame synchronization. In an 
exemplary implementation the clock recovery circuit 80 is 

65 disposed to recognize a predefined bit pattern in the pre- 
amble of the baseband receive data, and to provide a 
synchronized bit clock to the framer circuit 54 upon making 
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. n„ ce frame synchronization is ™ ^ wireless >b"*£"J ltion information 

SU ch recognition One .1 am y ^ p d «*» « ^ me tranrfer iguftc ^ ^ glb . 

established, the recovered U ^ ^ the recovered ways ^ ^ j b » ^stau g 

by the framer circuit 54 m accm circwl g0 t^. ^ 10 ^ docked 1^5 n X,^ bscrib er tenninaSO 

recovered digital voice sign^pw converts the P" ci]Ual6 . electrical ^f™^t,. in-type structure, 

54 is provided to the CODEC » signal fot -=tc -^^atortS. Such .port. _or a pu . yp te 

2J&^^S^S£k\» » via me P^^nable the ^^'jfTweU as ^ 
uansmission on die telephone cou ^ ^ detect sueh insertion. Hie sub- 

interface 52. deui ied representation of the 10 bas£ stauon 18 configured so that, 

F,G. 3 P rov ^Ar 0 ^nal base station 18, it being StenntollOwiUpre^ 
framer circuit 54 of the personal ^ sen delecuo „, ,t would *^ 1 .^rfc 

uotrsu^mat die fr^ci^ 4 ^ and operation The ^ch communicaUon with the external 

j^substanna^i^ would be suspended. D [ock diagram of the ACRE 22 

transmitting section ot me u generator 93, a Tum ing now to FIG. 5, a Dtoc* _ui & fluoutfi 

91, a preamble bit general 92, a sw ^ Tvunmg W the PSTO» fonnals 

unique ^JPfXtoi^™ 1 ^^ antteSace 150. THe ^jf^^ssor 154. The 

multiplexor 96 and a WJ3» • b^ er 98 > a demuU messages between the PSW ^ P ^ftware 

of the framer cucurt M ~7detector 100. proce^r 154 m combmaUon eACRE 2 2a nd 

plexor 99 and a unique wort ^n mode, voice ^ 1S8 comprises the «ence ^ ^ 

V^aethefram^er54teinatr dinbuffet 91 .Tbe authorization and authenua daUbase 162 

datafromtheCODECSStsmiU^s We ^ ^ perto ^ mformat.on_ A sub^n 154loper£o rm 

voice data from the buffer _91, toe I ^ ^sutusbits ™ ^ ^ byto prcce separate 

gamble bit generatorW.ttestam^ ^ conuur* d The ACRb^ fswitcmng 

oenerator 93, the " I »tl u « w0 / tl „,he check bit generator 95 r° . psTN as shown in Flu. l.orw 

g£ 94 and the .chec* f £T. frame of data for 25 J-J£ induded therein. of , he 

are multiplexed by .a ^^Ug P^ the output «q $ exemplary pro^r ^ ^ 

transmission. During UM J generators 92-95 1 are ^ terml nal 10 as being ; pr floW chart . ^ 

timing of the buffer 91 ana 10 ^ timing circuit 97 is su presented m t^ l0 ™ 0C curs in response 

coutrSuedby the nmmg^c^ aaurn^ ^ mis „ doctad 




-from the received baseband o g termination 

controlled. ramo£ the cordless sUtion 34, which 50 b«£ g fl(jw ^ d^^UO is within 

nG^isablockdiagramoftheco , w ' ^ when the s ^*"^ station 18 and 

depicts with P«^^Vto State communication ^ within, to£«onal ta» ^ ^ 

tra'nscciver module 50' Jjg^i vieW of the substant.al range , ^ telephone 26 (FlG^l) to ^ ^ 

with the personal ba^stanonl8 ^ and e ^ ml l 10. In this case, the ^ ^1 base 

similarity between the aransce descri p tIO n of the 55 tone number assoa^ ^ Ifl m 

ceiver module 50 (HO ^ ^ ^ v ^ed ^ ^ ^ ^ ^ subscng « ienninal „ ^ 

operation of to ^'^numerals will be used m FIG. s 2S1> ^e call to the »bscn ^ ^ 

herein and pruned reje^ idenlica) to correspond- »P? by ^one 26. In an op d ^ ^ (h 

4,o identify e ementssubsunu ^ y no ^ ^ g. ^ tbe MSC 1^ ^ 

ing elements in FIG. 2. K«er » speaker 106 in 60 n MS CA^R of , subsCr *! ra io n 257, the MSC 14 

station 34 includes a microphone M ^ m aod home ^ information. 

UeU ° f r ^ccnnlSoDECSS'andthe^^^^^^ J*. ^ HLR 38 (HG. « for«J ^Trmined tot to 

the speaker 106 are cpnnec transceiver 50 is h tota nce, the HLR 38 . . slau0D 18. 

94 is connected to to co^fierV» information toOffl ^ , 0 me perwnal » 

the manner aescnuw 
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18 and in an operation 261 the MSC 14 forwards the call to When calls are subsequently made to the cellular number of 

an end office in the PSTN servicing the personal base station the subscriber terminal 347, the external wireless network 

18. In an operation 265, the end office completes the call to will route such calls to the telephone number assigned to the 

the personal base station 18. personal base station 345. These re-routed calls may be 
FIG. 8 provides a flow chart illustrating the process by 5 answered upon removal of the cordless station 34' from the 

, . » ■ . to . . ? j .... #l / docking bay 39' or transferred to a voice messaging module 

which the personal base station 18 is de -registered within the . . , & \ .... ... 

-V ■ , e „ i j . - . i (not shown) within the personal base station 345. 

mobile ceUular network foUowmg a selected ^ interval de ^ rf 3 ^ 

subsequent to removal of the subscriber terminal 10 from toe sub ^ r 347 ^ (via comniuiiication 

vicinity of the personal base station 18. In such event the ^ § Re ^ ration m t0 me extemal VfMess 

cellular cans intended for the subscriber terminal 10 are in 10 ^ ^ fa tioQ of me ^ forwardi 

fact directed to the subscriber terminal 10. ^ ^ ^ subsequent cal]s t0 the subscriber 

In an operation 301, the proximity device 33 determines terminal 347 are in fact directed thereto, rather than to the 

that the portable base station 10 is no longer within range of, personal base station 345, by the external wireless network, 

or docked within, the personal base station 18. In an opera- M described m me Background of the Invention, one 

tion 305, the personal base staUon 18 mitiates de-registration disadvantage of certain proposals for cellular call- 

from the cellular network. In particular, a message is sent to forwardirjg ^ a personal base slation fe mat a ^ must 

the ACRE 22 indicating this de-registration conmUon of the ^ al ^ a njd base a land]ine tele hone 

personal base station 18. In an operation 307 the ACRE 22 and a telephone . If me ^ does nol dcsire l0f for 

forwards this de-reg^traUon notification to the HLR 38. In cxample> t0 ^5 a landline telephone upon 

response, the HLR 38 routes incoming calls intended for the ^ a ersonal base stalioDj men when lhe ^ leaves 

subscriber termmal 10 directly thereto rather than to the me localion WQich WQuld otherwise Dc XTVed by the land _ 

personal base station 18 (operaUon 309). Une telephone ^ the home ) such location is left 

The personal base station 18 could optionally be config- without telephone service. In addition, the cost of many 

ured to cause calls placed to the personal base station 18 to ^ personal base stations currently being considered for devel- 

be forwarded to the subscriber terminal 10. In particular, the opment is increased through use of a wireless communica- 

personal base station 18 could be programmed such that, tj on transceiver to procure information necessary for land- 

upon depression of a dedicated key or button of user ii ne call forwarding from the subscriber's cellular/PCS 

interface 42, a predefined feature sequence would be sent to device. 

the landline carrier servicing the personal base station 18 via 3Q In summary> an integrated cellular and cordless commu- 

the PSTN. The predefined feature sequence would include a Nation system overcoming the disadvantages described 

"feature code" (i.e., call forwarding) and the phone number above has beeQ described in which cellular calls are for- 

associated with the subscriber terminal 10. As an example, warded to landline telephone number associated with a 

in certain networks the predefined feature sequence "*70 personal base station when a subscriber terminal is deter- 

5551212" would instruct the landline carrier to forward calls 35 mined to ^ ^fain a predefined vicinity of the personal base 

intended for the personal base station 18 to a telephone sta tion. Once forwarded to the personal base station via 

number "555-1212" associated with the subscriber terminal ACRE, such calls may be answered using a cordless device 

10. operative to communicate with the personal base station. 

FIG. 9 shows an integrated cellular and cordless commu- Alternately, the calls may be transferred to a voice messag- 
nication system which incorporates a personal base station 40 ing module within the personal base station. When the 
345 and in which a subscriber terminal 347 initiates- and subscriber terminal is determined to have been removed 
suspends call forwarding in accordance with the present from within the vicinity of the personal base station, a 
invention. As is discussed below, call forwarding requests message from the personal base station to the ACRE results 
are provided to the external wireless network by the sub- in the call forwarding address in the HLR being modified 
scribcr terminal 347 via a wireless communication link 350 45 such that subsequent calls intended for the subscriber ter- 
ralher than by the personal base station 345 in cooperation minal are in fact routed thereto. The personal base station 
with an ACRE.. The personal base station 345 is substan- may also be optionally implemented to enable the forward- 
dally similar to the personal base station 18, but does not ing of calls intended for the personal base station to the 
include elements for communicating through a landline subscriber terminal 10. Specifically, a subscriber could indi- 
connection with an ACRE. In FIG. 9, primed reference 50 cate this intention through, for example, a user interface of 
numerals will be used to identify elements substantially the personal base station. In response, the personal base 
identical to corresponding elements in FIG. 1. station would inform the ACRE of the desire to initiate call 

Referring to FIG. 9, when the subscriber terminal 347 forwarding, and the applicable MSC and HLR would coop- 
delects that it is being placed in docking bay 35', the erate as described above to appropriately forward subse- 
subscriber terminal 347 provides a "Deregistration" mes- 55 quent landline calls to the subscriber terminal, 
sage to the base station 12'. The Deregistration message will The foregoing description, for purposes of explanation, 
be provided in the format required by the protocol applicable used specific nomenclature to provide a thorough under- 
to the wireless communication link 350 (e.g., IS- 136, GSM, standing of the invention. However, it will be apparent to 
or IS-95). Upon becoming docked within docking bay 35', one skilled in the art that the specific details are not required 
the subscriber terminal 347 enters an inactive or "sleep" 60 in order to practice the invention. In other instances, well 
state and ceases active communication with the base station known circuits and devices are shown in block diagram form 
12'. The Deregistration message includes the mobile iden- in order to avoid unnecessary distraction from the underly- 
tification number ("MIN") of the subscriber terminal 10', ing invention. Thus, the foregoing descriptions of specific 
and unconditional call forwarding information instructing embodiments of the present invention are presented for 
the external wireless network to route all cellular calls 65 purposes of illustration and description. They are not 
intended for the subscriber terminal 347 to the landline intended to be exhaustive or to limit the invention to the 
phone number associated with the personal base station 345. precise forms disclosed, and clearly many modifications and 
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variations are possible in view of the above teachings. It is 
intended that the scope of the invention be defined by the 
following Claims and their equivalents. 
We claim: 

1. A personal base station capable of communication with 5 
an external network, said personal base station comprising: 

means for determining when a subscriber terminal is 
within a predefined vicinity of said personal base 
station, said means for determining including a first 
docking bay for said subscriber terminal and a second 10 
docking bay for a cordless station; 

means for transmitting a registration message to said 
external network in order that calls from said external 
network intended for said subscriber terminal are 
routed to a telephone number associated with said 15 
personal base station when said subscriber terminal is 
within said predefined vicinity; and 

means for forwarding said calls to a cordless station in 
communication with said personal base station, said 2Q 
cordless station being physically distinct from said 
subscriber terminal. 
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2. A personal base station capable of communication with 
an external network, said personal base station including a 
first docking bay for a subscriber terminal and a second 
docking bay for a cordless station wherein said cordless 
station is physically distinct from said subscriber terminal, 
said personal base station comprising: 

a transmitter operative to transmit a registration message 
to said external network in order that calls from said 
external network intended for said subscriber terminal 
are routed to a telephone number associated with said 
personal base station when said subscriber terminal is 
within a predefined vicinity of said personal base 
station; 

a controller, operatively coupled to said transmitter, 
capable of forwarding said calls to said cordless station; 
and 

a proximity detection device operatively coupled to said 
controller, said proximity detection device generating a 
detection signal when said subscriber terminal is within 
said predefined vicinity of said personal base station. 

* * * ♦ * 
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